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@ Electrophotographic toner. 

@ An electrophotographic toner capable of being electri- 
fied negatively comprising: 

(a) a binder resin; and 

(b) a charge-controlling and coloring agent comprising 
at least one 2:1 type metal complex of the formula {!): 
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where each of Xi and Xj, which may be the same or different, 
is a hydrogen atom, a Ci-Co alkyl group, a Ci-Cs alkoxy 
group, a nitro group or a halogen atom^ each of m and m' Is 
an integer of 1 to 3, each of Ri and Rj, which may be the 
same or different, is a hydrogen atom, a Ci -C5 aikyi group, a 
Ci-Cb alkoxy group, a halogen atom, a nitro group, a 
sulfonamide group, a methyisulfonyl group, an ethylsuifonyi 
group, an acetyl amino group or a benzoyl amino group, 
each of n and n' is an integer of 1 to 3. Y^-' is an ammonium 
Ion, an aliphatic ammonium ion, ar dlicyclic ammonium ion 
or a heterocyclic ar-monium ion, anc M is a chromium atom, 
a cobalt atom or an iron atom. 
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ELECTROPHOTOGRAPHIC TONER 

The present invention relates to an 
electrophotographic toner, particularly, to a toner for 
developing electrostatic latent images in 
electrophotography, the toner being capable of being 
electrified negatively. 

It is known that in electrophotography and 
electrostatic printing, electrostatic latent images which 
are electrified either positively or negatively on a 
photoconductive layer containing a photoconductive 
material such as selenium, zinc oxide, cadmium, cadmium 
sulfide, zinc sulfide, tellurium, anthracene, carbazol 
compounds or polyvinyl compounds, can be converted into 
visible images by developing the latent images with a 
toner. The latent images are produced by imagewisely 
exposing the surface of the photoconductive layer to 
actinic rays. The visible images are, if necessary, 
transferred to a surface of a substrate, such as paper, 
and, then, fixed thereon by means of heat or a solvent. 

The particles of the toner comprise a binder 
consisting of a natural or synthetic resin and a finely 
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divided coloring agent uniformly dispersed in the binder 
resin. The coloring agent comprises at least one member 
selected from dyes and pigments. 

The toner is used alone or in combination with a 
solid carrier comprising finely divided glass or iron 
particles. 

When the latent positive images are electrified 
negatively and negatively electrified positive images ar^ 
developed with toner particles electrified positivelyr 
the resultant visible images are positive. However, when 
the latent positive images are electrified positively and 
the positively electrified positive images are developed 
with toner particles electrified negatively, the 
resultant visible images are negative. 

Usually, conventional dyes and pigments are capable 
of being electrified positively. Even if the 
conventional dyes and pigments are capable of being 
electrified negatively, the quantity of electricity on 
the dyes or pigments is unsatisfactory. 

Also, some types of dyes and pigments are 
unsatisfactorily compatible with the binder resin. 
Therefore, when the latent images electrified positively 
are developed with the toner particles containing 
conventional dyes or pigments , the resultant visible 
images are not clear and, sometimes, foggy. 

Also, it is known that some types of metal-containing 
aromatic compound are effective as a charge-controlling 
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agent. However, conventional metal-containing 
charge-controlling agents are unsatisfactory as the 
coloring agent. 

For example, U.S. Patent No. 4,206,064 discloses a 
negatively electrified toner for developing electrostatic 
images. The toner contains a charge-controlling agent 
comprising at least one member selected from metal 
complexes of salicylic acid and metal complexes of alkyl 
salicylic acid. However, the above-mentioned types of 
metal complexes are useless as a coloring agent, and 
exhibit an unsatisfactory compatibility with the binder 
resins. 

An object of the present invention is to provide an 
electrophotographic toner containing a metal complex 
which is capable of being electrified negatively and is 
satisfactory not only as a coloring agent, but, also, as 
a charge-controlling agent. 

Another object of the present invention is to provide 
an electrophotographic toner containing a metal complex 
which is capable of being electrified negatively and is 
highly compatible with a binder resin. 

The electrophotographic toner of the present 
invention, by which the above-mentioned objects can be 
attained, comprises: 
25 (a) a binder resin; and 

(b) a charge-controlling and coloring agent 
comprising at least one 2;1 type metal complex of the 
formula (I): 



15 



20 
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ro V- N = N 




(Xi) 



m 




0 



(I) 



10 where each of and X^r which may be the same or 

different, is a hydrogen atom, a C^^-Cg alkyl group, a 
C^-Cg alkoxy group, a nitro group or a halogen atom, each 
of m and m* is an integer of 1 to 3, each of R^^ and R^f 
which may be the same or different, is a hydrogen atom, a 

15 Cj^"^5 alkyl group, a C^-C^ alkoxy group, a halogen atom, 
a nitro group, a sulfonamide group, a methyls ulfonyl 
group, an ethylsulf onyl group, an acetyl amino group or a 
benzoyl amino group, each of n and n' is an integer of 1 
to 3, is an ammonium ion, an aliphatic ammonium ion, 

20 an alicyclic ammonium ion or a heterocyclic ammonium ion, 
and M is a chromium atom, a cobalt atom or an iron atom. 

The above-mentioned metal complex is highly capable 
of being electrified negatively and exhibits a 
satisfactory compatibility with the binder resin. 
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The electrophotographic toner of the present 
invention comprises a binder resin and a specific charge- 
controlling and coloring agent. 

The binder resin may consist of at least one member 
selected from the group consisting of homopolymers of 
styrene or substituted styrene such as polystyrene , 
poly-p-chlorostyrene, polyvinyltoluene and the like, 
styrene copolymers such as styrene-p-chlorostyrene 
copolymers, styrene-propylene copolymers, styrene- 
vinyltoluene copolymers, styrene-vinylnaphthalene 
copolymers, styrene-methyl acrylate copolymers, styrene- 
ethyl acrylate copolymers, styrene-butyl acrylic acid 
copo'lymers, styrene-octyl acrylate copolymers, styrene- 
methyl methacrylate copolymers, styrene-ethyl 
methacrylate copolymers , styrene-butylmethacrylate 
copolymers, styrene-methyl-a-chloromethacrylate 
copolymers, styrene-acrylonitr ile copolymers, 
styrene-vinyl methyl ether copolymers, styrene-vinyl 
ethyl ether copolymers, styrene-vinyl methyl ketone 
copolymers, styrene-butadiene copolymers, styrene- 
isoprene copolymers, styrene-acrylonitrile-indene 
copolymers, and the like, polyvinyl chloride, polyvinyl 
acetate, polyethylene, polypropylene, silicone resins, 
polyesters, polyur ethanes, polyamides, epoxy resins, 
polyvinyl butyral, rosin, modified rosins, terpene 
resins, phenolic resins, xylene resins, aliphatic or 
alicyclic hydrocarbon resins, aromatic series petroleiam 
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resins, chlorinated paraffins , paraffin waxes and the 
. like. 

The charge-controlling and coloring agent useful for 
the present invention is characterized by comprising at 
5 least one specific 2:1 type metal complex of the formula 
(I) . 

It is not completely clear why the metal complexes of 
the formula (I) can exhibit the remarkably high 
compatibility with the binder resin* However, it is 
10 assximed that, since the metal complexes of the formula 
(I) have a very small specific gravity and an enhanced 
softness, the metal complexes are easily divided into 
very fine particles in the binder resin matrix. 

Also, it was found by the inventors of the present 
15 invention that the metal complexes of the formula (I) 
exhibit an excellent negative electrification property 
and can receive a large quantity of electrostatic 
negative charge. 

The metal complexes of the formula (I) can be 
20 prepared by the following method: 

(1) A 2-aminophenol compound of the formula (II): 



(II) 



25 and a &-naphthol compound of the formula (III): 

O 



°' ^2^ni or m' ,,1X1 
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are subjected to a usual coupling procedure to prepare a 

monoazo compound of the formula (IV) : 



(R^ or R2-^ 



HO 




(IV) 



^^1 °' ^2^m or iri' 



10 



15 



20 



25 



(2) The monoazo compound of the formula (IV) is 
converted into a metal complex of the formula (V) by a 
conventional metallization method using a chromium-, 
iron- or cobalt- imparting compound in an organic solvent 
at an elevated temperature. 

-N = N 





© 



CNH-^ 



(Xi), 



m 



0 



\B2>n' 



(V) 



In the formulae (II), (III), (IV) and (V) , M, R^, Rj, 
Xj^, n, n', m or m' are as defined above, and Y® 
represents an alkali metal cation or a hydrogen cation. 
The metal complex compound of the formula (V) can be 
obtained with a high degree of yield. 

(3) Then, the metal complex of the formula (V) is 
treated with ammonia, an aliphatic amine, an alicyclic 
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amine or a heterocyclic amine by usual salt-forming 
treatment, whereby the metal complex of the formula (I) 
where is an ammonium ion, an aliphatic ammonium ion, 
an alicyclic ammonium ion or a heterocyclic ammonium ion, 
5 can readily be obtained. 

In the preparation of the metal complexes of the 
formula (I), the aminophenol compound of the formula (II) 
may be selected from 5-nitro-2-aminophenolr 4,6-dinitro- . 

2- aminophenol, 2-aminophenol , 4-chloro-2'-arainophenol, 
10 4 r 5-dichloro-2-aminophenol , 4-methyl-2-aminophenol , 

4-butyl-2-arainophenol, 4-methyl-6/-nitro-2-aminophenol , 
6-methyl-4-nitro-2-aminophenol , 6-chloro-4-nitro-2- 
aminophenol, 4-acetyl-2-aminophenol, 4-sulf oamido-2- 
aminophenol, 4-salf ohexylamido-2-aminophenol, 

15 4-acetyl-5-methyl-2-aminophenol , 4-f ormyl-2-aminophenol , 
3 , 4 f 6-trichloro-2-aminophenol , 4 / 5-diraethy 1-2-aminophenol 
and 5-methoxy-2-aminophenol. The g-naphthol compound of 
the formula (III) may be selected from 3-hydroxy-2- 
naphthanilide, 3-hydroxy-4 •-chloro-2-naphthanilide, 

20 3-hydroxy-2-naphtho-p-anisidide , 3-hydroxy-2-naphtho-o- 
anisidide, 3-hydroxy-2-naphtho-o-phenetidide, 

3- hydroxy-2' ,5'-dimethoxy-2-naphthanilide, 3-hydroxy-2- 
naphtho-o-toluidide, 3-hydroxy-2-naphtho-2* ,4' -xylidide, 
3-hydroxy-3 » -nitro-2-naphthanilide, 3-hydroxy-4 ' -chloro- 

25 2-naphtho-o-toluidide, and 3-hydroxy-2' , 4'-dimethoxy- 
5 '-chloro-2-naphthanilide. 
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The chromium-imparting compound may be selected from 
chromic acetate, chromic sulfate and chromium sodium 
salicylate; the cobalt-imparting compound may be selected 
from cobaltic chloride/ cobaltous acetate and cobalt 
sodium salicylate; and the iron-imparting compound may be 
selected from ferric acetate, ferric chloride, ferric 
sulfate and ferric soditira salicylate. 

As the amine compound which may be used for the salt- 
forming treatment, there may be mentioned those 
represented by the following general formulas (VI) and 
(VXD: 

R.-N (VI) 

' I 

^5 

where each of R^, R^ and Rg, which may be the same or 
different, is a hydrogen atom, an alkyl group, a halogen 
atom, a hydroxyl group, an alkoxy group, an amino group, 
an alkyl-substituted amino group, a phenyl group, a 
naphthyl group, an alkyl group substituted by a hetero- 
cyclic group or an alkenyl group, R^ and may form a 
ring together with the nitrogen atom, or may form a ring 
together with the nitrogen atom and a further hetero 
atom; and 

R^-N-Rq (VII) 
^ I ^ 
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where each of Rg, R^, Rg and Rg, which may be the same or 
different, is an alkyl group, a halogen atom, a hydroxy 1 
group, an alkoxy group, an amino group, an alkyl- 
substituted amino group, a phenyl group, a naphthyl 
group, an alkyl group substituted by a heterocyclic group 
or an alkenyl group, R^ and R^ may form a ring together 
with the nitrogen atom, or may form a ring together with 
the nitrogen atom and a further hetero atom, and A^" is a 
halogen atom or a residue of an onium compound, such as a 
sulfonic acid group « 

Specifically, there may be mentioned the following 
compounds: 



- 11 - 

0180^^5 

I 

NH3. NH^OH, H2NC4H9 , HjNCuHa , HjNCaHa? . HaN-CH 

CHa 



I 1 
C2H5. H 



(CaHT-^N-i-CHa-f^CH-CHa , ( CHj-J-N-f C12H25 ) 2 . 
I I 
H C 

(CzHs^N-CgHiT . HjN-e-CHz^CH-CHa , 
I I 
C4H9 Ci 



H H 

HiNCHa-C-Ci.Haa . ( CaH^OH^.N-CHz-C-QoHai . 
I I 
OH OH 



HaxN-f CHz-fjO^Hz-CH-fCHz-faCHa , HN-f C3H,OCioH« ) ^ 

C jHs 

H H H 

(CuHzs-i-C-CHz-N-^-CHz^aNHa , ( QoHzx )- N-eCHz^yN^CHa)^ 

OH 

H 

(C,2H25>-N-(-CH3)2 , (C^Hia-fN-fCHzV- <^-Ci - 
CH2-(o) 



H,N-(CH2)3-0-{CH2)7CH3 , 
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C2H5 
H I 

(CioHa)~C-CH2N-CH,-/o\ , ( CeHiT^N-e-CHz )2-CH-CH3 

OH c^Hs (o) " 

H 



(C3Ht^N-(CH2VCH=CH-CH2CH3 , 
(C4H94-N-f.CH2^CH=CH-CH3 , ( C^Hs-f^N-CH^ 

11 



CH2CH2 CH2CH2 
I )N-CH3 . CH2< 

CH2CH2 ^ch^ch; 



CH 2 CH 2 CH 2 CH 2 

0\ )m. , 0< >N-C4H9 , 

CH 2 CH 2 CH 2 CH 2 



CHaCH2 ^CH2CH2 
HN< ■>NH , HN( )N-CioH2i , 

CHjCHz CH2CH2 



@ H Q 

(C2H53TN-(-CH2>f C-C4H9 . CHaSO*^ 
I I 

CH3 C2H5 



© H Q 

(CH3>3N-CH2-C-CuH29 • , 

OH 



- 13 - 



01 80655 



H © ^ e 

(C,8H37 >-C-CH2-N-(CH3)3 • 

1 

OH 



© H . ^ 0 

(CHjh-NCHz-C-CuHzs • Br 
I 

OH 



H © « © 

{C.8H37)-C-CH2-N -CH2CH-C2H5 • Ci^ . 

OH {CH3)j 



CH3 

I © 
© 



(Ci2H2s)-C-CH2-N-CH2-(0) - Br , 
OH (CH3)2 



(CH3>3-N-(-CH2>tCH-CH3 . Ci® 



(C2Hsh-N-(CH2>rCH-CH3 • I® 

CH3 hi 
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{ CH3 h N -f CH2 W CH-CHa • 

I 

NHCH3 



(C2H5)-M- (CH2h-CH=CH-CH3 • Ci^ ^ 
I 

(CH3), 
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CHzCHa © p 

C H 2 CH 2 



CH2CH2. © .CjHs 

CH2CH2 ^(CHzh-OCaHiT • Ci , 



,CH2CH2 © 



Hn( ^N-eCH3>2 • CL 

CH2CH2 



© 



o< 



CHzCHz^© 



N-fCHa), • Br 



,0 



CH2CH2 
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The crystals of the metal complexes of the formula 
(I) are extremely dividable. Therefore, the metal 
complexes of the formula (I), obtained from the above- 
mentioned preparation procedure, can be directly 
dispersed in the binder resin matrix, without 
preliminarily pulverizing the metal complexes. That is, 
during the dispersing procedure, the crystals of the 
metal complexes of the formula (I) are easily divided 
into extremely fine particles and the fine particles are 
uniformly dispersed in the binder resin matrix. 

Also, the finely divided metal complexes of the 
formula (I) exhibit an extremely small bulk density which 
corresponds to 1/5 to 1/7 of that of conventional dyes. 
This extremely small bulk density is very effective for 
enhancing the compatibility of the charge-controlling and 
coloring agent of the present invention with the binder 
resin matrix. 

Further, by virtue of the chemical structure with a 
counter ion, the metal complexes of the formula (I) have 
good compatibility with or solubility in various binder 
resins as the main component of the toner. Accordingly, 
when used as an additive for an electrophotographic 
toner, the metal complex of the formula (I), gives the 
toner an excellent antistatic stability in the continuous 
reproduction. It is particularly effective to provide 
stability even in a severe environment, e.g. in a high 
humidity condition. 
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Further, it provides a superior coloring power, whereby a 

reproduced image will be remarkably sharp, and a 
reproduction with a superior color tone is obtainable. 
It was confirmed that the result of the mutagenity 
5 test (Ames test) applied to the metal complexes of the 
formula (I) was negative. 

The electrophotographic toner of the present 
invention can be prepared in the following manner. 

A 2:1 type metal complex of the formula (I) is mixed 
10 with a binder resin in the form of a melt. The amount 
of the metal complex is, preferably, in the range of from 
1 to 50% based on the weight of the binder resin. The 
mixture is cooled to solidify the binder resin. The 
solidified mixture is converted into fine toner particles 
15 by using a pulverizing machine, such as ball mill. 

Otherwise, the toner of the present invention can be 
prepared by the following method. 

A binder resin is prepared by mixing the 
corresponding monomer or monomers with a polymerization 
20 initiator and a metal complex of the formula (I) andr 
then, the mixture is subjected to a polymerization 
procedure in which the mixture is suspended in water. 

The most preferable preparation method for the toner 
of the present invention is the former mixing-solidify- 
25 ing-pulverizing method. 
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In the preparation of the toner, the mixture to be 

solidified or to be polymerized, may contain an 
additional coloring agent, for example, carbon black. 
The toner of the present invention is used usually 
3 together with a carrier consisting of an iron or glass 
powder. When the mixture of the toner of the present 
invention and the carrier is applied to an electro- 
photographic procedure, friction occurs between the 
particles of the toner and the particles of the carrier. 
10 This friction causes the particles of the toner to be 
charged with an amount of electrostatic charge, which 
charge is sufficient for developing electrostatic latent 
images. Even if the developing operation is repeatedly 
carried out using the toner, the amount of the 
15 electrostatic charge on the toner particles can be 

maintained constant, and the distribution of the charge 
on the toner particles can be maintained uniform and 
constant. 

Accordingly, when electrostatic latent images are 
20 developed by the toner of the present invention, the 

resultant visible images have a uniform color dark enough 
for practical reading and are very bright in comparison 
with those derived from conventional toners. 

The specific examples presented below will serve to 
25 more fully elaborate how the present invention is 

practiced. However, it should be understood that the 
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examples are only illustrative and in no way limit the 

present invention. 

In the examples, the term "part" is always by weight. 

EXAMPLE 1. and COMPARATIVE EXAMPLE 1: 

In Example 1, a mixture was prepared by agitating 

14.4 parts of 4-chloro-2-aminophenol and 26 parts of a 
concentrated hydrochloric acid together with 400 parts of 
water. The mixture was cooled with ice to a temperature 
of 0°C to 5°C. The cooled mixture was added with 6.S 
parts of sodium nitrite. The admixture was agitated at 
the above-mentioned temperature for 2 hours to diazotize 
4-chloro-2-aminophenol. The admixture containing the 
diazotized compound was added to a mixture of 26.3 parts 
of 3-hydroxy-2-naphthanilide, 300 parts of water and 10 
parts of sodium hydroxide at a temperature of 0°C to 5°C 
to allow the diazotized compound to couple with 
3-hydroxy-2-naphthanilide. A monoazo- compound having the 
following formula was isolated from the reaction mixture. 



The monoazo compound in the form of a paste was 
dissolved in 150 parts of ethylene glycol and the 
resultant solution was mixed with 5 parts of sodium 
hydroxide and 17.4 parts by weight of chromium sodium 




O 
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10 



salicylate. The mixture was agitated at a temperature of 
from 110°c to 120°C for 2 hours to metallize the monoazo 
compound with chromium. The mixture was cooled to a 
temperature of 50°C and the cooled mixture was added with 
10 parts of hydrochloric acid to make the mixture acid 
when inspected by using Congo Red. The reaction produce 
was isolated from the mixture at room temperature by 

means of filtration, and finally, dried at a temperature 

— o o 
of 50 C to 60 C under a reduced pressure- 

A cnromium complex in the form of a fine black powder 
was obtained in an amount of 49 parts. 



15 




e 



NH 



20 



When the chromium complex was dissolved in dimethyl 
formamide, the solution exhibited a black color having a 
maximum absorption wave length of 577 nm. 

An electrophotographic toner was prepared by using 
the chromium complex in the following manner. 
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A uniform mixture of 100 parts of a binder resin 
consisting of a styrene copolymer, 6 parts of carbon 
black and 1 part of the chromium complex was melted at a 
temperature of 150°C, cooled to solidify the melt and, 
then, pulverized by using a ball mill. A black toner 
which is capable of being charged with a negative charge, 
was obtained. The black toner was mixed with a carrier 
consisting of fine iron particles having a diameter of • 
100 to 150 microns, in a weight ratio of 5:100, to 
prepare an electrophotographic developing agent. 

The above-mentioned developing agent was subjected to 
an electrophotographic procedure as follows. 

A predetermined pattern of positive electrostatic 
latent images was formed on a photosensitive selenium 
plate surface electrified by means of a corona discharge 
under a voltage of +5000 V. The latent images were 
developed with the developing agent by means of a 
magnetic brush development to form visible positive 
images. The positive images were transferred onto a 
piece of paper by means of a corona discharge under a 
voltage of +5000 V. The transferred images were 
heat-fixed on the paper by heating it to a temperature of 
180°C. The resultant fixed visible images were clear and 
had no fog. 

The above-mentioned electrophotographic procedures 
were continuously carried out 50,000 times. It was found 
that no change occurred in the electrification property 
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of the toner. Also, it was found that the average 

quantity of electricity on the toner was -20 yc/g, which 
was determined in accordance with the Blow-off method, 
and the distribution of the electric charge on the toner 
was approximately even and was in the range of from 
-19.5 uc/g to -21.0 uc/g. 

As a Comparative Example, an electrophotographic 
operation was conducted in the same manner as in Example 
1 except that the developing agent used did not contain 
the metal complex of Example 1. The images thereby 
obtained were unclear and obscure due to inadequate 
electrification of the developing agent or due to a' 
substantial change in the electrification during the 
continuous photocopying operation. The change in the 
electrification of the developing agent during the 
continuous photocopying operation for 5,000 reproductions 
(5,000 times) was from -10 to -30 uc/g. 
EXAMPLE 2: 

The same procedures as those described in Example 1 
were carried out, except that 3-hydroxy-2-naphthanilide 
was replaced by 29.3 parts of 3-hydroxy-2-naphto-o- I 
anisidide, to produce a chromium complex of the formula: 
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I 



Cl 



® 



NHgCHgCHgCHgOCgHig 



The chromium complex was in the form of fine black 
particles. 

The developing agent containing the above-mentioned 
chromium complex was effective for forming clear visible 
images without soiling the visible images on the 
substrate. Also, it was confirmed that, although the 
developing procedures were repeated 50,000 times, no 
change in the electrification property of the toner 
occurred, and, therefore, the quality of the visible 
images was constant. 
EXAMPLES 3 to 32: 

In each of the Examples 3 to 9, the same procedures 
as those described in Example 1 were carried out, except 
that the monoazo compound was of the formula: 
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wherein, A and B represent radicals identified in Table 

1; the monoazo compound was dissolved in the solvent 
^ indicated in Table 1 and, then, metallized with the metal, 

indicated in Table 1. 




M represencs the type of aietal indicated in Table 1. 
cation is also identified in Table 1. 

The resultant metal complex had the maximum 
absorption wave length and the color indicated in Table 
1. 

The developing agent containing the above-mentioned 
metal complex was effective for forming clear visible 
images on a paper substrate without soiling around the 
images. Also, it was confirmed that, although the 
developing procedures were repeated 50,000 times, no 
change in electrification property of the toner coccurred 
and the quality of the resultant visible images was 
constant. 
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EXAMPLE 3 3: 

Into 150 parts of ethylene glycol, 20.9 parts of the 
monoazo compound of the formula: 

5 ^P) 

^OH HO C^N^ 
0 H 

prepared in the same manner as in Examples 1 to 32, was 
dissolved. Then, 10 parts of concentrated sulfuric acid 

10 and 4.6 parts of a 40% chromium sulfate aqueous solution 
was added thereto, and the mixture was stirred at a 
temperature of from 95 to 105^C for 3 hours to metallize 
the monoazo compound with chromium. 

Then, 22.4 parts of the monoazo compound of the 

15 formula: 




'OH HO 

OH' 

OCH3 

20 prepared in the same manner as above, and 10 parts of 

sodium hydroxide were added thereto, and the mixture was 
stirred at a temperature of from 95 to lOO^C for 2 hours. 
The reaction mixture was cooled to room temperature, and 
5 parts of hydrochloric acid was added thereto to make 

25 the mixture acidic as inspected by using Congo Red. The 
reaction product was isolated from the reaction mixture 
at room temperature by means of filtration, and dried at 
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a temperature of from 50 to 60°C under a reduced 
pressure, whereby 45 parts of a chromium complex of the 
formula: 
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having a black color was obtained. 

15 The chromium complex was in the form of fine black 

particles. A solution of the chromium complex in 
dimethylforraamide exhibited a maximum absorption wave 
length of 578 nm. 

The developing agent containing the above-mentioned 

20 chromium complex was useful for producing clear visible 
images on a substrate consisting of paper without soil 
being formed around the images. Also, the developing 
agent could be used for repeating the developing 
procedures 50,000 times without changing the 

25 electrification property of the toner. The quality of 
the developed visible images was constant during the 
repeated developing procedures. 
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EXAMPLES 34 to 48: 

In each of the Examples 34 to 48 , the same procedures 
as those described in Example 33 were carried out, except 
that the monoazo compound was of the formula: 



A-N 



and 



HO 



C-N-B 



6 



H 




10 wherein^ A, h\ B and B' represent the radicals indicated 
in Table 2; the monoazo compound was dissolved in the 
solvent indicated in Table 2 and, then, metallized with 
the metal indicated in Table 2. 



15 



V/' IIS 



20 M represents the type of metal indicated in Table 2. Ti® 
cation is also identified in Table 2. 

The resultant metal complex had the maximum 
absorption wave length and the color indicated in Table 



2. 
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The developing agent containing the above-mentioned 
metal complex could form clear visible images on a paper 
substrate without soil being formed around the images. 
Also^ it was confirmed thatr although the developing 
procedures were repeated SOrOOO times, the electrifica- 
tion property of the toner was not changed and the 
quality of the resultant visible images was constant. 
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CLAIMS: 

1. An electrophotographic toner capable of being 
electrified nagatively comprising: 
(a) a binder resin; and 



(b) a charge-controlling and coloring agent 
comprising at least one 2:1 type metal complex of the 
formula (I): 




where each of and X^, which may be the same or 
different^ is a hydrogen atom, a C^-C^ alkyl group, a 
C^-Cj alkoxy group, a nitro group or a halogen atom, each 
of m and m» is an integer of 1 to 3, each of and R^r 
which may be the same or different , is a hydrogen atom^ a 
^l""S ^^^y^ group, a C^-C^ alkoxy group, a halogen atom/ 
a nitro group, a sulfonamide group, a methylsulf onyl 
group, an ethylsulf onyl group, an acetyl amino group or a 
benzoyl amino group, each of n and n» is an integer of 1 
to 3, ^ is an ammonium ion, an aliphatic ammonium ion, 
an alicyclic aimnonium ion or a heterocyclic ammonium ion, 
and M is a chromium atomr a cobalt atom or an iron atom. 
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provided that and are not simultaneously nitro 
groups. 

2. The electrophotographic toner according to Claim 1, 
wherein 1^ is a cation selected from the group consisting 

^ of NH4, NHjCHjCHjCHgOCgHj^g, HjNCjHgOCgHj^^, HgN-CC^Hg), 

(CH ) (C_H_)_ 
I J 1 2 5 2 

«3^^8^17' H3lHCH2^CHClCH3, HN-C^jasS ' HN-CH2^ . 

CH^CH^ 

H H 
(C3H^-)y-N-HCH^CH=CH-CH2CH3 , H3NCH2-C-C^gH33 , 

OH 

HjN-lC^Hg)^ , ^^12^25^^'^2^5^2 ' H2N(CH3)2 / 

^^12^25"''^"^^3^2 ' ^3^0 fl OC.H , CH, ^ ^^NH_ , 
iH2-<c) ^CH^CH- 2 

CH2CH2\ H 

CH3X, /CH CH>^ 

^0 ' (C,H_-)-lHCH-),-CH=CHCH- and 
CH -^ CH.CHr^ 2 5 I 2 2 3 

H2 <^«3'2 
20 (CgHj^3)N-CH2-^)-Cl. 

3. The electrophotographic toner according to Claim 1, 
wherein each of Xj^ and Xj is -H, -NOj, -OCH3, -CI or 
-CH3, and ech of and R2 is -H, -C1,-CH3, "C^Hg, -N02r 
-COCH3, -SOjNHj, -CHO or -OCH3. 
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4. The electrophotographic toner, according to Claim 1, 
wherein the binder resin is a homopolymer or copolymer of 
styrene, polyvinyl chloride, polypropylene, a silicone 
resin, polyvinyl butyral, rosin, modified rosin, a 
terpene resin, a. phenolic resin, a xylene resin, an 
aliphatic or alicyclic hydrocarbon, an aromatic series 
petroleum resin, a chlorinated paraffin, or paraffin wax. 
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